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(57) Abstract: EP<,4 ?receptor agonists containing as the 
active ingredient 8-azaprostaglandin derivatives represented 
by the following general formula (I) wherein each symbol has 
the meaning as defined in the description. The compounds 
represented by the general formula (I) are useful as preventives 
and/or remedies for immune diseases, asthma, diseases in 
association with decrease in bone mass, nerve cell death, 
pulmonary injury, pulmonary fibrosis, pulmonary emphysema, 
bronchitis, chronic obstructive respiratory diseases, liver 
injury, acute hepatitis, nephritis, renal failure, hypertension, 
myocardial ischemia, systemic inflammatory syndrome, sepsis, hemophagous syndrome, macrophage activation syndrome, Still 
disease, Kawasaki disease, burn, systemic grauloma, ulcerative colitis, Crohn's disease, hypercytokinemia at dialysis, multiorgan 
failure, shock, digestive ulcer, stomatitis, sleep disorder or thrombosis, or osteogenesis promoters. 
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m m m 



EP 4 S«#ff«* (73-Zh) 



15 7uz94f7>i?>E 2 (PGE a £B&fBT5. ) tt, 77*\*>W3M 

sijtT4o^o, -tn-^n, ep p ep 2 , ep 3 , EP 4 iP?^nx^?> 

(Negishi M. et. al, J. Lipid Mediators Cell Signaling 12, 379-391 (1995) ) . 
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EP 4 §§#I1 TNF-aMa I L-l 0^«(CM#LT^§ 

ase«p, T^D7 7*-^»ttflae«»» x-x^ji/ (stm) ^f, num. ma. 
(als) , ^m^mitm, yx-^/i/>« *ttH»Ua- 

tfrb, i) #*{£T£&, 0>J*-fc£> 

20 2) =#tt#aiM! (M*fck FBf%&ra&& ftSI 

^/C]i'14fl'aM> H3tStfgttffaH3£, '\AU>Rf8tt#fi«ffi, ^ 
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£ £ 5 ibtiZl-'gWfem , E P 3 £ «k « t 6 n§fg«mf 

10 tlTV>§o 

(A) ftMffl 52-5764 ^B«I»fcti, HR£ (A) 



15 !R«JBK«ijWb**»»*P*'3T, £*T©a) ~f) <DS(CJ;oT*m$n 
Tfe«k< : 

y >TO $ nfc 7 x y * * 5 v j ti i ~ 4 n cdr^h^ & * 7 ;w 3 




CH=CH-CH-R 
OH 



,2A 
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/\ a f >Mtt 2> to \t 1 ~ 4 fl CD^lSt? £*T£ 7 * ^>*K 
5 d) h U 7MJM^-^5^^>^7MJI/X^;H, 

m?zmffim&%to\mmmMmt*mmmz>to\z i % u < \t s mom. 

«4fc£gcT&*) trail K>fc&m:£tt5fc^0itt|«©» 

(B) #PBBS 52-133975 -^fctt, — jRSt (B) 



20 (5£*. R 1B tel~l 0{i<DM^T&WT5aii«^fc«^M^T^?0 

*fctt>Ffiasiojgi&i^'ft;7K***fcia 3 ~ 7i©^if siesta 
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a) i~5m<Dmmm¥&Httz%mft&it\tft&®vt(D7)vn*^ 7)i> 

b) ®&\z.<k o Apy >Btfesnfc i ~ zm<DmMffi=?-tt~?z>7)\>*)vm, 

c ) «-&fc<t d Apy >««isnfc i ~3i©M»^tt57jp+m 

d) h u 7;^n^5 : ;H^fcH^>^7^tDX5 : jn, 

e) 3 ~ 7|i©MiHf t^y^ o7JI/^;H, 

f ) <fc DAP y >g»£nfc 1 ~ 3 ffiO&Stf^fcWr 5 7)V*)V&. 

15 Apy>®^sfctti~4fi©^jg^<£«-"rs7;i/3^->SK:<ko-t-ne 
&£tfn Btf^n^nmmzimm^ n-^>^jvm. -ch 2 -ch 2 - 
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(C) #MBg 53-21159 ^Kte, (C) 

O 

(C) 

(5£#> Q c «-COOR 3 , "rhyV-JV- 5 -<;i/*3J:^- CONHR 4 

10 tcU b z> >7>-fi^-&T^ 0 ; U c te 

h/\>H **« HO / \ 

(D) ^MBg 54-54166 ^Kte, -jRS (D) 
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o 

/ CH 2 A D (CH 2 ) 3 C0 2 R D 




(CH^noR 20 (D) 



H 2 T?&0 ; 

R 1D (iH, CH 3 t)b<[iC 2 H 5 T$0;R 2O «CH 3) CF 3> 7xZJH 

^F, CI, CH 3 , OCH 3 , N0 2 &£ZSCF 3 frZ>tiZ>m^m&tL; 
nDH R 2D ^CH 3 t>L<«CF 3 T^§a:^«3~8©Sii:, i;£ftR 2D 

( i ) iLtem&fcVytSLM&yo, 

(ii) *>L<& 

(no &~<Dft¥mzmm£iL&m&fo 
15 ^^^^ii^e.3i^n^fe<7;T^§o ) T^$n-g>8-Tif- 1 6, 16- 
1 , 5 -vmm- 2 - tfn u F> e ^#:^APfl^fcttKi^oi 

P4%®mzi&&vTm&*mwT%t^5z:tn%Mmtf®B\zmmT% 
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mzmt>zmm. nti-zf&mmm mmmmmmitm (als) , &m 
mum, i/jL-?fu>mm^ wja-?^ ±tttxuKh- 
s x*©geSi-gE«u ra^*i&©m«jto , pirn, #M;T;£,iL 
iBifla^ bmw, mm. &&sm* m w^±. mbe, mm&L. & 

*, (stm) m* mmm. 

^^©i^u-'f h^oifi^ #«&;f£, ^BvtKD^m. mm 

^*ftamr^<«i*w0tbfc*6*. hrss (i) T?**n*8-7tf^p 

x ^ 7 >>> n © B W £ii/&T£ £ £ £ jlffi L , *^0J b 

15 fee 

fgBJ©^ 

i. Hua (i) 



o 



20 




(I) 



(5£*» R'MI. Cl~47;Vn+yl, NHS0 2 -C1~47M 
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trz>o ) 

*tt & © # p h u y&mt&mfr e> & § e p 4 ^^f^i&m, 

2. ft&W, 

(1) ± (R, S) -7- (2- ( (IE) -3-th'D + y-4, 4->?7 

10 ^- t -^JUXfJK 

(2) ± (R, R) -7- (2- ( (IE) -3-tFo+y-4, 4-z?y 
Jl/tD-4-7xrj|/-l-^T-JW ^\^> 

(3) ± (R, S) —7— (2- ( (IE) -3-th*D^y-4-7x-;P 
15 -4, 4-v7MP-l-7f-JW -5-:**7t:oU>V) 

(4) ± (R, R) -7- (2- ( (IE) -3-kFD+y-4-7i"JP 
-4, 4-y7Ma-l-7r-JW -5-^V^uUy/) ^\^> 
& 

20 (5) ± (R, S) — 7 - (2— ( (IE) - 3-kHn+y-4-7i-^ 

- 1 -5-^VeD'J-y;) ^7°?>M, 

(6) ± (R, R) — 7 - ( 2 — ( (IE) -3-kh'D+y-4-7i-Jl/ 

- 1 -7~t—)V) -5-3-*7tfnUiV) A7°^>m, 

(7) ± (R, S) -7- (2- ( (IE) -3-bHP^v-4-7x-;l/ 

25 - 1 -y^--)V) -5-^vtfDUvy) ^\y^>^ • ^^jh7t;k 

(8) ± (R, R) -7- (2- ( (IE) -3-kHa + y-4-7i-^ 
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- 1 -^x-JU) ^>S«/^H7f;k 
(9) + (R, S) -N- (pWUTJI^-JW [7- (2- ( (IE) -3 
-kh'a4y-4-7i^-l-yf^) -5-:**7kraU>V) ^ 
7**>7S H] , 

5 (10) ± (R, R) -N- (*^)17>)V*-)1) [7- (2- ( (IE) -3 
-tFP4y-4-7x~;i'-l-^W -5-;^VtfnU>V) ^\ 
7°*>75 h*] , 

(11) ± (R, R) [2- ( (IE) -3-hFD^y-4-7i 

10 (12) ± (R, S) -7i^ [2- ( (IE) -3-kFD^>-4-7x 
1 -77-^) — 5-t+Vt!D , Jy7 / \7 , ^>-f5 H] , 

(13) ± (S, R) - 7- (2- (3-bH04 1 i/-4-7x-;P7*5 1 ;i/) - 

(14) ± (S, S) -7- (2- (3-hFD^^-4-7x^;i/7^;i/) - 
15 5-^VhfPUv/) s\*7?>W, 

(15) 7- (2- (3-kFD^->-4- (ft7i>-2--fJl') 7*3^) 
-5-^yk:OU^y) ^\7*^>^ • X^X77Mk 

(16) 7- (2- ( (IE) -3-tFD + y-4- - 1 - 

7t--;u) -5-^vtfPUvy) - (5Z) - Vf>^'XfjH7 

20 



10 



WO 02/24647 



PCT/JPOl/08176 



Ms •wuyr-vftmkmm. xf^m (stiii) m. )\\mm. mm, ± 

5 5. %mm&ifi, mmm'&mmmtm. (als) , ^m^mm, y X -// 
6. -tfiisr^a^, i) s^tt#M^ (tmizftomft&mmm, m 

mm, 'ja-?fittfiii§) , 3) it^i^A^ ^- 

8. tufB i fBm<7;-« (i) T^^n^t^ zmm&t&sfcfe^n 

9. mU 1 13®©-^ (I) Tr^^tl^^ti, 

D^T. h U >&^l^/£^£ £££#ifc<hTS, TN F — 0! 

25 



ii 
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(I) f> R 1 »tNHS0 2 -Cl~47WSilt 

7)v*)v. 7)Wr-)\s. 7)v*-)v, 7 )\>*v>mz\-mm(Dh<D 

#: (E, Z, y^, h^>X#) , ^KiCSftiHiSW (R, S 

15 ^Hj^^n^c 



\ 
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*mw\z&\,*xm^ ens 8 -tv-juw 9? >$?>bh*#wu bit® 

A) ~P) K^T<fc5fc&&te£$&lT&5. #RJBH 57-54166 

A) ± (R, S) -7- (2- ( (IE) -3-th'D^>-4, 4-3? 
10 7MD-4-7x^-l-7*f^l/) a7"^ 



(CAS No. 82303-07-9) , 

B) + (R, R) -7- (2- ( (IE) -3-kKD*->-4, 4-$> 
15 7J^O-4-7i^-l-7*f-;W -5-^-^ytfDUx/) ^"7°^ 
>^ • t -7fJHXfJl' 
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(CASNo.^BJ) , 

C) ± (R, S) -7- (2- ( (IE) -3-tb'D^y-4-7xr 



5 




(CAS No. 82303-08-0) , 
D) ± (R, R) -7- (2- ( (IE) -3-kFD^>-4-7x^ 
;i/-4. 4-¥7)VJru- l -7*t-^;1/) - 5 tfn U 5V) 



o 



10 




<CASNo.T9J) ^IjRSnT^D, 
#HPS 53-21159 ^fclte, 
E) ± (R, S) -7- (2- ( (IE) -3-tFU^y-4-7ir 
l-7*x-;U) -5-*3rVtfDl)vV) ^:/^>^ 



15 
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(CAS No. 66598-57-0) * 

F) ± (R, R) -7- (2- ( (IE) - 3-tFD+y-4-7i- 
)V- 1 -7t--)V) -5-^VHdU^/) 

o 




(CAS No. 66598-69-4) , 
G) ± (R, S) -7- (2- ( (IE) -3-kKP+y-4-7x" 

o 

'CH3 




(CAS No. 66598-56-9) > 
10 H) ± (R, R) -7- (2- ( (IE) -3-th'D^>-4-7x- 

o 

,CH3 




(CAS No. 66598-68-3) , 

I) ± (R, S) — N— (*J-)V7,)V*-)\,) [7- (2- ((IE) - 
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3-tHD+y-4- 7 x-;U- 1 -^f-JW - 5 -^V tfD'J 
<\-f*y7% F] 




(CAS No. 66598-67-2) , 

5 J) ± (R, r) -N- [7- (2- ( (IE) - 

3-bh'o^y-4-7i^- 1 ->^x^;U) - 5 -ttV tf o U s?y ) 
A7°^>75 F3 




(CAS No. 66598-74-1) > 
10 K) ± (R, R) -7x-;U [2- ( (IE) - 3 -k F n^>- 4 - 7 

i-jp-i-7*f^) - 5 -^v en u yy w a F] 




(CAS No. 66598-73-0) (CAS Registry T«7x~;U7$ F fc&oTV***** 

16 



WO 02/24647 



PCT/JP01/08176 



L) ± (R, S) -7x.~)l [2- ( (IE) -3-kFD^->-4-7 




(CAS No. 66598-64-9) , 
10 N) ± (S, S) - 7- (2 - (3-tHD+y-4-7i-J^^) 




(CAS No. 66598-72-9) T*^ ZtlZik&WfflTK £ tlT£ D , 
#ffiBH 52-133975 ^BJ«ffl«fC«, 



17 



WO 02/24647 



PCT/JP01/08176 



O) 7- (2- (3-hFn+y-4- (ft7x>-2-^JV) ttM 



(CAS No. 65470-34-0) T^£tt3fb£W|§7r;£nT:|3 0 , 
5 #WBH 52-5764 ^BJM^«> 

P) 7- (2- ( (IE) -3-hKD+y-4- (2-5PXx;l/) -1 
-^T-;P) - (5Z) -A7°f>|g • X5MI/X 



10 (CAS No. 62401-45-0) T^^n^^W^^^tlTl^o 
E P 4 glM$7 =f XX hStt^ft?). 
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5 im 

**ttStbTlt T^AU&SJIU 7WJ±S^Si6, 7>^E~^A 

io ttwawtofcu, 7k$tt0fc<Wf£u>. assist uxfciu t;p*u 

?*i"Z&m OJg. 7>=E=-0A (rhytf-frr <DM. 

m^mztm-znzmmr^y (hjx^tsx ^^75>, 

z/*?)V) 75y^^>, U5», 7;HrX>\ N-^JU-D-^Jl/fc^ 
Tte, JUb**»£, 3^7«^^m, tttttt, U>**, 

£x>m*£, ^^>^;usff>»ig % x^>7ji/*>$^ ^>if>^;^> 
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5 HJX &£W£ft£>tf)*i'&t)£ffl^T, 50-3362 PI 52-31404 

m 61-52146 ^M#fBlfe©^^fflV^^tk«fcD^^Px^ 

io [^Bj^fflvisn^fc^o^asft] 

HKS; CD T**n**56Wfcffl^&n*^*»PCr/IP99/04934"!»k: 
7*£*U>51 t) , PGE 1 SS#©^<Tt»SEP 4 ^^«< fc^U 

*38W^fflV5S-ffc^«3ft«E p 4 g#rj^^iKWt^u e p 4 g 

(Sugimoto) £><D^& (J. Biol. Chem. 262, 6463-6466 (1992)) fclp 
bT> /DX^;-f HWt^-U-W^ EP 2 , EP 3o 

20 43ctt;EP 4 ) **n-?n58SbfcCHo«Biia&w$ab, iwatbfc. 

mMLtcWmft (0.5m g /ml) , 3 H- P GE 2 £^trRjS& (2 0 0 m 
1) fc^TlPSfig-f ^i^-hbfc. ^^Wy7 7- (3ml) 
T#±b,MmT®§l5iibT^-&bfc 3 H-PGE 2 S:^^X7^^^-(G 

F/B) fch7!/^U tt^*«Stt&tt#*»^U-^-T*«bfc. 
25 K d{i<h Bmax {IteU Scatchard plots [Ann. N. Y. Acad. Sci. 51, 

660 (1949) ]o immm&teMmm (2.5 uu) ©#««PGE a ©#«ETT? 
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Wftmammt* 3 h-pge 2 (2.snM) &£zt*mw\zm^ znzit&w 

5 nv?7— : 10mM>J>8*UCA (pH6.0) , ImM EDTA, 1 
OmM MgC 1 2 , 0.1M NaCl. 

Ki = IC 50 /(l + ( [C] /Kd)) 



(CAS No. 66598-57-0) T'TjkZ tlZfcGM (MfBLfcft^toE) ®K ififck 
EP,:>10, EP 2 : >1 0> EP 3 : >1 0, EP 4 : 0.0090 (uM) T? 
ft 0 > C©<b^»*SE P 4 S##fcaKWfciRI^-r-S £ tj&JW 536^*5. 
15 EP4§§#:7J-X^tt 

— v**^ (Nishigaki) (FEBSlett., 364, 339-341 (1995)) \zmCT, 

20 2 4Dxjw^n^-hfc l 0 5 ceiis/weii-eJifflU 2 BNttltls&litK: 

#fcb/Co &well £MEM (minimum essential medium) 5 0 0 n 1 T?gfe#b7t 
^ 7t<5r^7A (assay medium) (MEM containing lmmol/L IBMX,1% 
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BSA) 4 5 0 IL 1 fcjDA., 3 713T1 O^K'f >*i^-^3 >Lfco 

PGE 2 J*SiL *fcttJinttt»'ffe;'&«J&*fc'&tr«IK 5 0 m 1 £»U 
Efc£H$6U 3 7"CT1 05HWRJELfc«, *»NU^ppH« (10% 
w/v) 5 0 0 jti 1 £»LTKliS£^JLh£it-fc. l 0^ (- 8 

5 OtJ) , »»Sff3&ofcft, 7s 9 M K-T'MM&U&V 13,000r pmT3 
frmi&fofrMhTnt>n2>±.m*m^T, cAMPTt^^b (assay kit) 
(ITcAMPS^i^lfe. -Tftfe-fe, d©±» 1 2 5 *i lfc [ 125 I] c 
AMP7t'f4 1 >yb (assay kit) (Amersham &§?) 0/^^7 7- (buffer) £ 
in* 5 0 0 /z 1 <hU JltlS 0.5mo 1 /L h U - n -^#3^7^ > (tri- 
10 n-octylamine) D D^I/A^ 1 m 1 £2g?fJU # P P;ft;|/£jf h U 
^DDS^HSl/fcO^, 7KS^1t>y;l/^UT [ 125 I] CAMP7W 
(assaykit) {C|3«$nTV^^lCjlgD, -ir>:7>+©c AMP*& 

is s&ssi o o%iLfctto5 o%(Dc AMpm&ftm&nmis* ec so {i 
§^7P*nx hffittswr^dt^&^Tfea. 



1 i 





EP 4 7P*^Xh?£tt 
EC 50 (jtM) 


E 


0. 5 



TNF-ag£ffftfSil?£tt 
20 TBB®£»K:£ 0LPSSI5SK:J:*TNF - aM^HtSf^ffl^il 

SD|il7^^W, LPS (10/ig/2ml/kg) £J1M 
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L7Co EL I SA+S/h (RatTNF— a Immunoassay kit, Biosource W) 
£#3«+<E>TNF- aMm* 1 0 0 %<hb7cl$> TNF-a©» 5 

o %»j-r§^*«»^* (id 50 ) tit. &TKtt**w*r. 



gl 2 





TNF-alfflfStt 
ID fi0 Ug/kg) 


E 


5 9 



Ostermane©^ (inflamm. Res. 44, 258-263) KUpCTfrfcS. «D 

a/s i c%7vh*m*T, mm) (W^-f^n37-y>®03^ 

7j^ 3 y\zhfcb<D) O.lm 1 T^>, 4^m\Z^V. t<Dl 

M«^»m^cD^^e> i 2 a @»2 7 b g^T^ss-r^o 

SmtmWCD 0.02m o l/LTKM^hU^A^tC^b, ffl7K^T 
^^gtH.^ffi (i) 

mm^m^ 6BiJ;^ itwMt'&m m=t)V(D 0.02m o i/h?mi\: 
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m<D*mm&*m#itB&mfe%m (xct-9 6oa, /-7>hvxh 

5 #%/ftfeitffc;B (ii) 

io ssttu #B5*t#«aE*asrr*. 

(1) nwmvmfe 

Mffibfc±i5&#£ 1 0 XftflH*;i/7iJ >it:Ti^f, JMfttJ: 025m 
15 JTTS. 

(2) #&gg>ay^ 

-ftXX^fcMt^XxAjLi FX- 1 0 0 0 (7v7^;|/A) ) 3 
20 £$J£U #&&£#«>a 0 

Markel £<£>7jffi (j. Bone and Joint Surgery 73A, 914-923, 1991) fclpCTfrft: 
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6i^p B r^t^^^mb, 

[#14] 

(i) T*K2ft%*mA\zm^n%it&W(Dmm$-t-ft\zm^ 

10 mmi-omm pjtgffi 

•hk& (i) T^$ns*^tffl^e»n§{b^^PGE 2 ^#:©-^y 
mm mmmmmmitm (als) . ^^-^u>m^m^ 

mmm) , 2) -^m^ (fivnajv^n^ ^^^mm, w 
Mtg/LittTOm^, @^^tt#a^^> AA-u>sf^tt#mm^> % 

tfrnmizw^^mMfc. 'ja-Yfttt«) , 3) m^tm®. mt> 

)Vz/<y&lkfe. ^-zSx.yhm* Tftfl^M, /MESH 

, , WMBS^E, ill, 

25 SifiijE, till, Bfclfa^ M^&iimi^ 

T^D7 7-vStt^^S¥, 7>r<()V (still) Ji, illim £#ttl*J 
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io — jRss; (i) T'^nz>*%mzm^*>nz>fc&®}. sfcw^pf 

15 T-B-H^£>tfc@iigP&-££*l5a\ *fctt*A-ASfcD, -[slll^f, 
0.lMg^e> 1 0mg©8HT— BH3*>£»lHl#aiPS!# (£?£L<te> & 
Tl*H£4) Sns*\ *fc«-B 1B3W£2 4^©|gfflT»M^^,m 

25 jgps#ofc«xz)ia#«a^ftK:tt, tisi, a^-tjWHU mm 
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>xyK Wn-*, «*Sa-fe;vn-^, 

jH»j> wj©j;5&wj, thftai, m^j. msij^wlt 

20 feckVio 

tt, 09* k£*H#fFSg 2,868,691 #43 «fc 3,095,355 ^BJ«KP L < 83 
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bj \z £ 3 M □ S# © & * ©a MM £LT\$, MW<D7m&K. 

5 thru. M7L\Z7v¥U>!fV?-)^ ^'Jx^W>^Un-;k *u- 
7?ft©<fc afrits, x^y-;K0«k5^7JP3-;^ #uv;^-h8 

o (%®mm) mm***. 

ZLto&SUW&Wt* m Aftffl, 

Ml i 

KTO*J«»*«»fc±0SB^bfc©"6, JTStbT, 1#*K: 0.5rag ©*t 
20 ttdc»*^f*«SPJ 1 0 0 te&ftfc. 

• ± (R, S) -2- ( (IE) -3-tFD^y-4-7x-Jl/- 1 -7 
fr;V) - 5 - t+V - 1 - t n U 5?>^ >S • a-^Df+Xh 
ij> 250mg 

5 Omg) 

25 • ^^^r^^^W^VD— 7. tDVisV-L 2 0 Omg 

• 7t-7'J>^^v / 7A 10 Omg 
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!ir;i/n-x 9. 2g 



MMM2 

5 l?-OSW7JV\Z%mU ttft£J:DAttttMfcU l/H7Wo.2mg0g 

• ± (R, S) - 2- ( (IE) -3-th'D^y-4-7i-^-l-^ 

'J> 1 0 Omg 

10 (tti2 0mg) 

• ? h 2 0 Omg 

' 10 0ml 
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it * <d ® m 

1. -jk (i) 



O 




(I) 



5 RMi7« Cl~4 7JV3^yl, NHS0 2 -C1~47M 

10 £1~£o ) 

-eft £ © £ a x h U 6^§ep 4 S^^fflS^. 

2 . fl5^»35«, 

15 (1) ± (R, S) -7- (2- ( (IE) -3-kFD^>-4, 4-y7 
MD-4-7xrjV- 1 -y^x^) -5-:**Vt!a'Jv/) s\-7$y 

m • t -y^;i/Xy;x;K 

(2) ± (R, R) -7 - (2- ( (IE) -3-hHP^->-4 ) 4-^7 

20 • t -y^xT^k 

(3) ± (R, S) -7- (2- ( (IE) -3-kFn+y-4-7i^ 

-4, 4-i?7)i*u-i-7f--)V) -5-^ytfouvy) 
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it 

(4) ± (R, R) -7 - (2- ( (IE) - 3-kFn^>-4-7x-^ 

®?> 

5 (5) ± (R, S) -7- (2- ( (IE) -3-tHn^>-4-7xZj|/ 

- 1 -7'f-JW -5-^VtfPU^y) ^\^>M, 

(6) ± (R, R) — 7— (2— ( (IE) -3-hHD^>-4-7x-;|/ 

-i-7*f-jw -5-^ytfauvy) ^y^^, 

(7) ± (R, S) -7- (2- ( (IE) - 3 -t HD + v-4-7x-;i/ 

io -l-yx-^) • ^f;H7T^, 

(8) ± (R, R) -7- (2- ( (IE) -3-th*D^y-4-7x-;i/ 

- 1 -7x^;i/) - 5 -WKD U SV) ^7*^>m • ^?JHXjJK 

(9) ± (R, S) -N- (^;I/7JMn-;U) [7- (2- ( (IE) -3 
-tFD^>-4-7x^-l-7*f-JW - tfDU>V) ^ 

15 7°*>7S F] , 

(10) ± (R, R) -N- (*3-)l7.)V*-)V) [7- (2- ( (IE) -3 
-tFD^y-4-7x^- l -7r-JW - 5 fcTnysv) ^ 
7?>TS. H] , 

(11) ± (R, R) -7x~;U [2- ( (IE) -3-hFn+y-4-7x 
20 1 - 7t-JW -5-t+VtfDiJy/A^M5H] , 

(12) ± (R, S) -7x-Jl/ [2- ( (IE) - 3-tFn^y-4-7x 

(13) ± (S, R) — 7— (2 — (3-bFD^y-4-7x-)l/75 1 Jl') - 

5-^vtfDU^y) yw.> 

25 (14) ± (S, S) - 7- (2 - (3-kFn+y-4-7xrjl/75 1 Jl/) - 
5-^VhfDU^/) A7**>Bk 
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(15) 7- (2- (3-tFP*->-4- (ft7i>-2--fJW Zf^)V) 

(16) 7- (2- ( (IE) -3-kHn+y-4- - 1 - 

y^x;w) - (5Z) -^7T>f • xf ;nx 

5 x;WT»S»3R©ttB 1 »ClB*©E P 4 £«tfW£«3&. 

3. »*©«Hll3*©EP 4 g*#fP***#ad5»tl/T«&*-r*, £ 
«fc / * Tc fe^PjM. £ l&lffif&Gtim. 

10 4. i#,E> #S<£T£«U MS, Will 

mm. mfm. iMitti?™, mis, mmm. 

i& ^^■□7 7-i?fiHtfl2ffi^ ^T-^OVlK (Still) Jg, JHN&fi, £ 
JrttWffi, £n->*, WfrHfOifriM h*-f>M, # 

15 KSg^, IftfSI, «l^£fcW:M£^T&&|jf 

5. ftum&ifi* mmmmmmtm (als) , £%&mkm> yi- 

20 s^«[«©JgiieS>&*C*«lll*©ttH 4 E*©te*fe£tf /S&teWffil. 

6. #s®T^a*^ jg58tt#a«jnL 

25 

7 . #^O#7^J**fc«*0^*^©#^J*©ffiJt»lT*SII*©l6H 
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3flB*®#$j£41il*!l. 
5 NF-ag££Pl#T5#*£. 



9. if 3<©iSH i fEfc©-)3§!5£ (i) T^$n^<b^ti> 

fc«^n 6 © d x^x h u y&mt&m *m^%z.t *9&m£t%. t 

NF-ai4Pim 
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